The use of quantitative real-time reverse transcriptase PCR for 5' and 3' portions of ALK transcripts to detect ALK rearrangements in lung cancers.
Approximately 3% to 7% of non-small cell lung cancers (NSCLC) harbor an ALK fusion gene, thus defining a tumor group that may be responsive to targeted therapy. The breakpoint in ALK consistently occurs at exon 20 and EML4 or other fusion partners, thus driving a strong expression of ALK kinase domain and resulting in an unbalanced expression in 5' and 3' portions of ALK transcripts. We have developed a rapid and accurate method by simultaneously detecting the expression in 5' and 3' portions of ALK mRNA. Quantitative real-time reverse transcriptase PCR (qRT-PCR) was used to examine expression levels of the 5' and 3' portions of ALK transcripts in177 NSCLCs, in which EGFR, KRAS, HER2, and BRAF mutations were absent. If unbalanced ALK mRNA expression was seen, ALK rearrangement was assumed to exist. ALK FISH was used to confirm the accuracy of qRT-PCR. RT-PCR and 5' RACE coupling sequencing identified the fusion variants. Real-time RT-PCR showed excellent sensitivity and specificity (100% and 100%, respectively) for detection of ALK rearrangements in resected specimens. In addition, six novel ALK fusion variants were identified, including one KIF5B-ALK (E17;A20) and five EML4-ALK variants (E6a;A19, E6a/b ins 18;A20, E17b ins 39;A20, E10a/b, E13;A20, and E17 ins 65;A20). Real-time RT-PCR is a rapid and accurate method for diagnosing ALK-rearranged lung cancers. Coupling of 5' RACE to this method should further facilitate rapid identification of novel ALK fusion genes.